Fasci et al. proposed that a SENP1-mediated switch from SUMO2 to SUMO1 conjugation on Lys 65 in promyelocytic leukemia protein (PML) is required for arsenic-induced PML degradation, the basis for the antileukemic activity of arsenic. We found that PML or PML/RARA (retinoic acid receptor a) mutants that cannot be SUMO-conjugated on this specific site nevertheless underwent immediate arsenic-triggered SUMO modification. Moreover, these mutants were efficiently degraded in cells and even in vivo, demonstrating that SUMOylation of Lys 65 was dispensable for arsenic response. The existence and putative role of a SUMO switch on PML should thus be reassessed.
and drives arsenic-induced PML degradation (9) . This statement was based on experiments using SUMO2 Q90P, which cannot be efficiently deconjugated, as well as SENP1 down-regulation.
In the experimental systems used by the authors, arsenic did not trigger PML degradation. The authors instead assessed PML SUMOylation and/or ubiquitylation in cell lines overexpressing tagged PML and/ or SUMOs, allowing robust biochemistry and quantification. However, by changing the equilibrium between the multiple actors involved in the SUMO-initiated degradation cascade, this approach may introduce various biases. In this respect, previous studies using overexpressed tagged PML have failed to detect arsenic-triggered PML degradation (5) . Moreover, in several of the authors' experiments involving stable expression of Flag-PML or Flag-PML-GFP (green fluorescent protein), arsenic paradoxically enhanced PML abundance, so the observed increases in SUMO or ubiquitin conjugates largely followed PML abundance [Figs. 5A and 6, C and D, in (9) ]. Moreover, APL response is based on arsenic-induced PML/RARA degradation, and polyubiquitylation, as studied here, does not always trigger protein catabolism. Using primary cells ex vivo or in vivo, we found that PML or PML/RARA were hyperSUMOylated and subsequently fully degraded, sometimes as early as 1 hour after arsenic exposure (Fig. 1, A to C) , pointing to the importance of the cellular system used to explore SUMO-initiated ubiquitindependent degradation. In our experience, the ideal conditions for observing the complex cascade of arsenic-triggered events that culminate in PML or PML/RARA proteolysis are when they are at low abundance and SUMOs are at endogenous amounts, preferably in primary cells (3, 4, 7) .
Comparing individual mutations of the three SUMO target sites on PML led the authors to propose that "Lys 65 on the RING domain of PML was the switching lysine, the residue that needed to be modified by SUMO1 to drive SUMO2 chain synthesis." Under our experimental conditions, in contrast to the Lys 160 consensus site whose SUMOylation is absolutely required for PML or PML/RARA degradation, mutation of Lys 65 did not preclude arsenic-triggered PML degradation in stable Chinese hamster ovary (CHO) cell lines nor PML/RARA degradation in APL cells ex vivo [ Fig. 1 , D and E, and (7)]. SUMO conjugation of Lys 65 was also dispensable for arsenic-induced PML/RARA hyperSUMOylation in vivo ( Fig. 2A) . These results indicate that PML Lys 65 is dispensable for arsenic-triggered hyperSUMOylation and degradation (7) .
The authors proposed that SENP1-mediated deconjugation of SUMO2-bound Lys 65 was required for arsenic-induced PML SUMOylation or ubiquitylation on Lys 65 and Lys
160
. In particular, overexpression of these tagged SUMO paralogs or knockdown of SENP1 could change the SUMO conjugation of UBC9 itself, and this may preclude the processive activity of the E2 enzyme (11) (12) (13) . Similarly, RNF4-mediated PML polyubiquitylation may be favored when RNF4 is conjugated by SUMO1. Like the authors, we found that knockdown of endogenous SUMO1 blunted arsenic-induced degradation of PML. However, it also blocked that of PML K65/490R [ Fig. 2B and (7)]. In addition, SUMO1 silencing did not block arsenic-induced PML hyperSUMOylation [ Fig. 2B , left, and (7)]. In the absence of arsenic, SUMO1 silencing selectively destabilized the PML K65/490R protein (Fig. 2B, right) , suggesting that SUMO1 conjugation on Lys 160 may limit basal SUMO2 chain formation and degradation. PML undergoes basal SUMOylation on three distinct sites and dimerizes upon arsenic exposure (4, 6, 14, 15) . Tandem SUMOinteracting motifs can interact with multiSUMOylated proteins, so RNF4 may interact with multiSUMOylated PML even without SUMO2 chain formation (16, 17) .
Collectively, our observations on the role of Lys 65 in arsenic response do not support the model in which Lys 65 must undergo arsenic-induced deSUMOylation from a basal SUMO2-conjugated state toward SUMO1 to drive SUMO2 polyconjugation on Lys 160 , ultimately driving PML degradation. Although we do not exclude the role of SENPs in arsenic response, further work is required to understand how arsenic modulates 
